Abstract. We show that the covering dimension of a locally compact abelian group coincides with the asymptotic dimension of its Pontryagin dual.
the group-compact coarse structure, given by {E ⊂ G × G there exists a compact set A ⊂ G such that E ⊂ G(A × A)}.
Also in [6] , we defined asdim(G), the asymptotic dimension of G, to be the asymptotic dimension of G equipped with the group-compact coarse structure. This is equivalent to the following definition. [6, Proposition 3.3] .) Let G be a topological group and n a nonnegative integer. Then asdim(G) ≤ n if for every compact K ⊂ G there exists a cover U of G such that:
Definition 1. (See
(2) for each index i, and for each pair of distinct A, B ∈ U i we have (
If no such such integer n exists we say asdim(G) = ∞. Also, asdim(G) = n if asdim(G) ≤ n and the assertion asdim(G) ≤ n − 1 is false.
A topological group G is compactly generated if there exists a compact subset of G that generates G algebraically as an abstract group. If G is locally compact and compactly generated, with compact generating set Σ, then the group-compact coarse structure on G coincides with the bounded coarse structure for the word metric d Σ on G corresponding to the generating set Σ ([6, Proposition 2.18]). Hence for such groups asdim(G), as given by Definition 1, coincides with the asymptotic dimension of the metric space (G, d Σ ). For an arbitrary discrete group G, [6, Corollary 3.14] implies that asdim(G) = sup{asdim(H) | H is a finitely generated subgroup of G} and so our definition coincides with that of [1] for discrete groups.
In order to prove our main theorem (Theorem 4), we first consider the case of a compact abelian group. Lemma 2. Let G be a compact abelian group. Then dim(G) = asdim(G * ). In the case dim(G) = dim(G/D) = n < ∞, [3, Theorem 8.22 (5)] implies that n = dim Q (G * ⊗ Q) and so dim(G) = asdim(G * ).
In the case dim(G) = dim(G/D) = ∞, the group G * contains a subgroup isomorphic to (G/D) * , and hence free abelian subgroups of arbitrarily large finite rank from which it follows that asdim(G * ) = ∞.
Next, we consider the case of a compactly generated locally compact abelian group.
Lemma 3. Let G be a compactly generated locally compact abelian group. Then
Proof. By [4, Theorem 24], G is topologically isomorphic to R a × Z b × K where a and b are non-negative integers and K is a compact group. Hence G * is topologically isomorphic to and thus asdim(G * ) = asdim(U * ). Since U is compactly generated, Lemma 3 gives that dim(U ) = asdim(U * ). Hence dim(G) = dim(U ) = asdim(U * ) = asdim(G * ).
Applying Theorem 4 to G * and using the duality theorem of Pontryagin and Van Kampen, that is, the topological isomorphism between G and G * * , immediately yields the following corollary.
Corollary 5. Let G be a locally compact abelian group. Then dim(G * ) = asdim(G).
